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Dear Sin 

I, Hampanahalli S. Muralidhara, citizen of the United States and residing in 
Plymouth, Minnesota, hereby declare: 

1. My background includes over 28 years of industriai experience in chemical, food 
processing, and environmental engineering. My research focus is in separations 
technology, including membrane technologies, membrane fouling reseajich, 
separation and purification of natural products, and water related processes. I am 
a co-invcntor of over 23 U.S. patents and patent apphcations, and have edited two 
books on advances in soHd/liquid separation. 

2. I am one of the inventors of the above-idemified application, which concerns 
nanofiltration water-softening of potable water, 

3. I recently supervised an experiment using a Filmtec NF-70 membrane in order to 
compare the performance of the NF-70 membrane on softening potable water to 
the claimed invention in the above-identified application. Ic is my understanding 
that the Filmtec NF-70 membrane has been discontinued, but I was able to acquire 
an unused Filmtec NF-70 for the experiment reported in this declaration. 

4. Auached as Appendix 1 is a schematic diagram of the equipment used to carry out 
the lab scale test to evaluate the perfoiroancc of the NF-70 membrane. The active 
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membrane area of the NF-70 membrane used in this experiment was 14.2 cm^. the 



cell held a volume of 300 ml. 

5. The feed source water used for this test was municipal tap water obtained from 
Savage, Minnesota. This feed water had a calcium ion hardness (ppm) of 1 1 L6. 

6. Breakthrough pressure for the NF-70 membrane was 210 psi. At 210 psi the 
observed normalized permeate flux for the NF-70 membrane was 0.006 LMH. 

7. The apparatus of Appendix 1 was operated at 210 psi so as to have a composite 
permeate recovery rate of 80 percent of the input water flow and a discharge of 20 
percent of input flow. The permeate had a calcium ion hardness of 28,0, resulting 
in a calcium ion selectivity of 75 percent. 

8. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on informaiion and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section lOOl of Title 18 of ihe United States Code, and that such willful 
false statements may jeopardize the validity of the application or any patent issued 
thereon. Cv 
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Harapanahalli S, Muralidhara 
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